MHTEIPALINA
BUPTYAJIbHbIX MALLUNH .NET
N JAVA

NET MEETUP

Mapusa TenaTHukoBa

% CKB Konyp [puropun Kowlenes

ExkatepuHbypr, 28 pespana 2017



* PykoBOXy KOMaHaom pa3paboTku (Java)
° > 5 net nunio Java aHTepnpans

* (Ho cnexy 3a pa3suTtuem nnatdopmbl .NET)
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* Hayano pa3paboTku — HEN3BECTHO
* [lepenaHa B ASF B 1999 roay

* Apache FOP 1.0 - 21.07.2010

* Apache FOP 1.1 - 20.10.2012

* Apache FOP 2.0 - 03.06.2015

* Apache FOP 2.1 - 14.01.2016




* [lepenucatb Bce Ha C#
* /ilcnonb3oBaTb KPOCC-KOMMUIMALIUIO

* /lcnonb3oBaTtb U3 Java |

(*) IKVM




* [lepenucatb Bce Ha C#
* /ilcnonb3oBaTb KPOCC-KOMMUIMALIUIO

°* Acnonb3oBaTb U3 Java




* HTTP REST
* Protobuf
* gRPC

@@



* bnbnuoteka gnsa yganeHHoOro Bbi3oBa npoueayp

* NMoppepxusatotcs: C/C++, Node.js, Python,
Ruby, Objective-C, PHP, C# 1 Java

* [lepBbIn NyONMYHbIN penus - 26.02.2015
* gRPC1.0.0 -19.08.2016
°* gRPC1.1.2 - 08.02.2017



* Protobuf 3 - onncaHmne TMNoB AaHHbIX U
cepuanmsayms

°* HTTP/2 B Ka4ecTBe TpaHcrnopTa

* KogoreHepauusi nnarmHom ansa Protobuf



protobuf

-

\_

C# KIIMEHT

\

J

\_

Java
cepBep

.

protobuf




-~

.NET npouecc

protobuf

-

C# KIIMEHT

\

J

\u

\_

Java
cepBep

.

protobuf




JavaVM *jvm;

INIEnv *env;

JavaVMInitArgs args;

JavaVMOption* options = new JavaVMOption[1];
options[@].optionString = params;
args.nOptions = 1;

args.options = options;

args.version = JINI_VERSION_1 6;

args.ignoreUnrecognized = 0;

int result =|JINI_CreateJavaVM(&jvm, (void**)&env, &args);




jclass programClass = env->FindClass("ru/kontur/Program");

jmethodID doSmthMethod = env->GetStaticMethodID(programClass, "doSmth",
"(ILjava/lang/String;)I")p;

jint intParam = ...;

jstring stringParam

jint result = env->CallStaticIntMethod(programClass, doSmthMethod, intParam,
stringParam);

package ru.kontur;
public class Program {
public static int doSmth(int x, String str) {

return 9;






JavaVmWrapper vm;

JniEnvWrapper env;

unsafe {

IntPtr envP; IntPtr vmP;

CreateJavaVm(&vmP, &envP, vmArgsP);

vim

env

new JavaVmWrapper(vmP);

new JniEnvWrapper(envP);

var

var

var

var

env

classPtr = |env.FindClass("ru/kontur/fop/service/FopServiceServer");

constructor =|env.GetMethodId(classPtr, "<init>", "(I)V");

runMethod = env.GetMethodId(classPtr, "run", "()V");

obj

env.NewObject(ClassPtr, constructor, port);

.CallOobjectMethod(obj, runMethod);



* Intel Core i7-4771, 3.5 T
°*16 'b O3Y

* Windows 7 Professional x64
* Java 8 (1.8.0_121)

* NET 4.5



* 10000 XML-gokymeHTOB (- 1.53 'B)
* 1000 * 5 - Ha pasorpeB
°* 9000 - Ha 3amepsAeMbIn MPOroH

-Xmx512m -Xms512m -Xss1m -XX:-TieredCompilation



tandalone Java]

S

59 468 + 533 Mmc

60 496 + 716 MC




* Kak 3anyctuThb

* YTO HY>XHO 3HaTb



[DllImport("kernelSZ.dll1, EntryPoint = "LoadLibraryW") ]

private static extern IntPtr

LoadLibrary ([[MarshalAs (UnmanagedType.LPWStr) ]

[DllImport("kernelBZ.dlli, EntryPoint = "FreelLibrary")]

private static extern bool

Freelibrary

IntPtr hModule) ;

[DllImport("kernel32.dlli, EntryPoint = "GetProcAddress") ]

private static extern IntPtr

GetProcAddress|[IntPtr hModule,

[MarshalAs (UnmanagedType.LPStr)] string name) ;

string name) ;



* System.Runtime.InteropServices

* [lpegoctaBnsieT MeToabl And padoTbl C
HeyrnpaBrngemMon NamMaTbio U KOOOM



protected T GetDelegate<T>(string procName) where T : class

{

return Marshal.GetDelegateForFunctionPointer (

GetProcAddress (hModule, procName), typeof(T)) as T;

public unsafe void CreatedJavaVm(IntPtr* vmP, IntPtr* envP, IntPtr vmArgsP)

{

var result = GetDelegate<CreateJavaVm>("JNI CreateJavaVM") (vmP, envP, vmArgsP);

/* */

unsafe delegate int CreateJavaVm(IntPtr* pvm, IntPtr* penv, IntPtr args);




[StructLayout (LayoutKind.Sequential) ]

public struct JniNativeInterface { struct JNINativelInterface {
Jx L. %) /* Lo %/
private readonly IntPtr GetVersion; jint (JNICALL *GetVersion) (JNIEnv *env);
private | 7, iNativeInterface obj =

(JniNativeInterface)Marshal.PtrToStructure (

structPtr,

typeof (JniNativelInterface));
const jJbyte *burt,

jsize len);

private readonly IntPtr FindClass; TS s N T eAR e TSy
(JNIEnv *env, const char *name);

/* ... %/ VA



[StructLayout (LayoutKind.Explicit) ]

public struct JValue

{
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private
private
private
private
private
private
private

private

typedef union jvalue {

bool booleanValue; jboolean z;
byte byteValue; Jjbyte b;
char charValue; jchar c;
short shortValue; jshort s;
int integerValue; Jjint 1i;
long longValue; jlong j;
float floatValue; jfloat £;
double doubleValue; jdouble d;
IntPtr pointerVlaue; jobject 1;

} jvalue;



jclass (JNICALL *FindClass) (JNIEnv *env, conste);

delegate IntPtr FindClass (

IntPtr env,
[MarshalAs (UnmanagedTyp string str);

delegate IntPtr FindClass (

IntPtr env,

[MarshalAs (UnmanagedType byte[] utf);

u Encoding .UTF8 .GetBytes (str)

U+0073 JlatmHckas bykBa «s» (0x73) « ;
U+0412 Kupunnuyeckas 6ykea «K» (0xD0O 0x9A)

U+0BF5 CwumBos roga Ha TaMUIbCKOM «@» (OXEO OXAF 0xB5)
U+3g 18 Kuraiickuii nepornnd «» (OxFO OxA6 0x88 0x98)



* PyyHoe ynpaBneHne oobektamum,
pa3MeLlEHHbIMU B HATUBHOW NaMSATU

* ObopauymBaem B IDisposable-0b6epTku



public void InjectClass(string className, byte[] classBytes)
{

var loaderClass = new JavaClassLoaderClass(env);

var loader = loaderClass.GetSystemClassLoader();

var loadedClass = env.DefineClass(
className,
loader,
classBytes,
classBytes.Length);

loadedClass.Dispose();



* 3anycTunu BUpPTYyarnbHYO MaLUVHY Java BHYTPU
NET npouecca

* PeannsoBanu obMeH OaHHbIMU MeXay
nporpaMmmamMm Ha Java n Ha C#

* [lony4unu rotoBbIn paboTatoLwmnin NPOTOTUN
pelleHns 3agadn KoHBepTaLUn JOKYMEHTOB



e 3arpyxaTtb Java-6nbnmoTtekn pasHbix BEPCUM

* [TonpoboBaTb Nepegady AaHHbIX Yepes
HaTUBHYIO NaMSATb HANPAMYHO

* [lpoaHanunanpoBaTb NoBeAeHMe BUPTYyarbHbIX
MawiunH NET n Java B OgHOM npouecce

* [ToHATb, Kyga 3To 6oraTcTBO eLEé NPUMEHUTD

* Coenatb C#-006€pTKY ynobHee



[TocmoTpenu Ha Performance Counter cbopku
Mycopa Mo NoKoneHusam (pasHuua mexay
3Ha4YeHNeM cHeTYMKa nocrie NporoHa v nepean
MPOroHOM)

IHokoaenue

0 159 157
1 10 157
2 3 3



[Touemy Tak — Oyoem gymartb U pa3bupartbes

0 159 157
1 10 157
2 3 3
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BOIMPOChBI?

Mapusa TenaTHMKoBa
Npuropumn Kowenes



Apache FOP https://xmlgraphics.apache.org/fop/

IKVM https://www.ikvm.net/

Protobuf https://developers.google.com/protocol-buffers/

gRPC http://www.grpc.io/

JNI http://docs.oracle.com/javase/8/docs/technotes/guides/jni/spec/jniTOC.html

Interop Marshalling https://msdn.microsoft.com/ru-ru/library/eaw10et3(v=vs.110).aspx

Marshal
https://msdn.microsoft.com/ru-ru/library/system.runtime.interopservices.marshal(v=v

s.110).aspx




